Modification of the carbohydrate in ricin with metaperiodate and cyanoborohydride mixtures: effect on binding, uptake and toxicity to parenchymal and non-parenchymal cells of rat liver.
The carbohydrate in the toxic glycoprotein ricin was chemically modified by simultaneous treatment with sodium metaperiodate and sodium cyanoborohydride. This treatment causes oxidative cleavage of the sugar residues and reduction of the aldehyde groups which are formed to primary alcohols. The modification markedly decreased the rapid removal of ricin from the blood by hepatic non-parenchymal cells with only a relatively small increase in accumulation of the toxin by parenchymal cells. Binding, uptake and toxicity of the modified ricin in primary monolayer cultures of hepatic non-parenchymal cells were all decreased to a much greater extent than in parenchymal cells. The results indicate that native ricin binds to non-parenchymal cells by a dual recognition process which involves both interaction of cell receptors with the mannose-containing oligosaccharides of the toxin and binding of ricin to galactose-containing glycoproteins and glycolipids on the cells. However, uptake and toxicity of native ricin in non-parenchymal cells appears to result principally from entry of the toxin through the mannose recognition pathway. By contrast, uptake and toxicity of the expressed essentially through the galactose-recognition route.